Functional outcomes following laparoscopic and open rectal resection for cancer  by McGlone, Emma R. et al.
at SciVerse ScienceDirect
International Journal of Surgery 10 (2012) 305e309
REVIEWContents lists availableInternational Journal of Surgery
journal homepage: www.thei js .comReview
Functional outcomes following laparoscopic and open rectal resection for cancer
Emma R. McGlone a, Omar A. Khan a,*, John Conti a, Zafar Iqbal b, Amjad Parvaiz a
aDepartment of Surgery, Queen Alexandra Hospital, Cosham, Portsmouth PO6 3LY, UK
b Zayed Military Hospital, Abu Dhabi, United Arab Emiratesa r t i c l e i n f o
Article history:
Received 2 March 2012
Received in revised form
25 April 2012
Accepted 27 April 2012
Available online 3 May 2012
Keywords:
Laparoscopy
Functional outcome
Rectal cancer* Corresponding author. Tel./fax: þ44 2392286000
E-mail address: okhan342@gmail.com (O.A. Khan)
1743-9191/$ e see front matter  2012 Surgical Asso
doi:10.1016/j.ijsu.2012.04.016a b s t r a c t
A best evidence topic was written according to a structured protocol. The question addressed whether
laparoscopic approach confers a difference in functional outcome compared to conventional open
resectional surgery for rectal cancer. 246 papers were found using the reported search, of which ﬁve
represented the best evidence to answer the clinical question. The authors, journal, date and country of
publication, patient group, study type, relevant outcomes and key results of these papers are tabulated.
Of these ﬁve studies, none showed any difference in post-operative urinary function between patients
undergoing laparoscopic or open surgery. The two randomised studies reported either a trend or
a signiﬁcant difference in favour of open surgery for sexual outcome in men. Three more recent, casee
control studies showed differences in favour of laparoscopic surgery for sexual function in men. We
conclude that there is no evidence to suggest that laparoscopic approach makes any difference to post-
operative urinary function. The data relating to sexual function in men is contradictory, and as none of
the studies available have generated high level evidence and further trials are required to clarify whether
laparoscopic approach confers an advantage or disadvantage in terms of sexual function for men post-
operatively. In terms of sexual function in women, the available data is far too scarce to satisfactorily
determine whether laparoscopy is superior to open surgery.
 2012 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Given that a considerable proportion of rectal cancer is now
potentially curable with total mesorectal excision, quality of life
outcomes are of increasing importance to survivors and those
involved in their care. To date there is no high level evidence of the
differential effect of laparoscopic and open approaches to rectal
resection on post-operative sexual and urinary function. For ques-
tions which are clinically relevant yet remain unanswered by high
level studies, the Best Evidence Topic (Best BET) is a validated and
systematic way of collecting and appraising the best available
evidence, with the aim of providing a robust and clinically useful
summary. To consider whether surgical approach to rectal resec-
tion for cancer affects urogenital outcome, a Best BET was con-
structed according to a structured protocol as described in the
International Journal of Surgery.1
2. Clinical scenario
You are in clinic with a patient discussing an anterior resection
for a potentially resectable rectal cancer. You work in a centre.
.
ciates Ltd. Published by Elsevier Ltwhere both laparoscopic and open approaches to total mesorectal
excision are commonly performed, with audit data to conﬁrm no
difference in post-operative complications and oncological
outcomes for the two approaches. Your patient is concerned about
the effect of such major surgery on her quality of life, and asks if
laparoscopic surgery would confer any advantage or disadvantage
over open surgery with respect to her urinary and sexual function
post-operatively. You resolve to check the literature to determine if
laparoscopic rectal resection for cancer is associated with better or
worse functional outcome as compared to open surgery.3. Three-part question
In patients who undergo rectal resection for cancer does laparo-
scopic surgery as compared to open surgery improve functional
outcome?4. Search strategy
Medline 1966eSeptember 2011 using the OVID interface: [rectal
cancer] AND [laparoscopic OR open] AND [functional OR urinary OR
urogenital OR sexual]. In addition, the reference lists of the relevant
papers were searched.d. All rights reserved.
Table 1
Best evidence papers.
Author, date and country,
Study type (level of Evidence)
Functional
outcome
Patient group Methods Key results Comments
Jayne et al.6
July 2005
UK
Level 2a
Randomised,
multicentre
Urinary 50 open
98 laparoscopic
International Prostatic
Symptom Score (IPSS)
European Organisation
for Research and
Treatment of Cancer
(EORTC) QLQ-CR38
urinary variables
No difference
between
laparoscopic
and open groups
in either
questionnaire
This study recruited
patients already
entered into the
CLASICC trial. The
QLQ-CR38 data was
collected prospectively
as part of quality of life
data, as well as at 3, 6 and
18 months after surgery.
IPSS, IIEF and FSFI
questionnaires were
answered at a single-time
after surgery; there was a
subgroup analysis for those
completing questionnaires
within 12 months and
more than 12 months
after surgery
Small numbers of sexually
active participants,
especially women
Entirely subjective evidence
and only partially prospective
Sexual Male:
26 open
56 laparoscopic
Female:
17 open
29 laparoscopic
(in total, however
over 50% were not
sexually active)
Male:
International Index of
Erectile Function (IIEF)
QLQ-CR38 sexual variables
Female:
Female Sexual Function
Index (FSFI)
QLQ-CR38 sexual variables
IIEF: trend for
erectile function
and overall sexual
function to be
worse for laparoscopic
group (p ¼ 0.068 and
p ¼ 0.063)
No difference for men
demonstrated by
QLQ-CR38 data
QLQ-CR38 female:
no difference at 3
months; however
open group reported
increasing problems
with time
Quah et al.7
July 2002
Singapore
Level 2a
Randomised,
multicentre,
retrospective
Urinary 40 open
40 laparoscopic
IPSS with additional
questions to assess urinary
incontinence and need for
intermittent self-
catheterisation
Patients asked about
pre-operative and
post-operative status
No difference between
the two groups
2 patients in laparoscopic
group and none in open
required long-term
intermittent self-
catheterisation
This study collected subjective
data retrospectively using
postal questionnaires. Patients
were asked to rate pre-
operative and post-operative
status, at least one year after
surgery. Patients had been
randomised for a different
study, and at the time of
this survey only 65% were
alive, of whom 72%
responded. Worse sexual
outcomes for males in the
laparoscopic group were
recorded, however the
numbers are very small
Sexual Male:
22 open
16 laparoscopic
Male:
IIEF
Overall rate of male sexual
dysfunction signiﬁcantly
higher in the laparoscopic
than the open group
(7/15 vs. 1/22 p ¼ 0.04)
Female:
6 open
5 laparoscopic
Female:
Questionnaire evaluating
sexual desire, dyspareunia
and sexual satisfaction
6/6 sexually active females
in laparoscopic group and
5/6 in open group remained
sexually active after operation
Asoglu et al.8
April 2008
Turkey
Level 2b
Retrospective
Urinary 29 open
34 laparoscopic
IPSS No signiﬁcant difference in
symptoms between the groups
pre or post-operatively
This study was non-
randomised, however
patient demographics,
operative and histologic
data were broadly similar
for the laparoscopic and
open groups. This study
incorporated uroﬂowmetric
analyses as well as data from
questionnaires, which
retrospectively asked about
both pre-operative and post-
operative function. Subjective
measures of sexual function
were better in the laparoscopic
Post-void residual urine
measurement and
uroﬂowmetry
No difference in residual volume
or maximum ﬂow rate between
the two groups
Sexual Males:
17 open
18 laparoscopic
Males:
IIEF
Overall male sexual dysfunction
signiﬁcantly higher in the open
than laparoscopic groups
(6/18 vs. 1/19 p ¼ 0.04)
Females:
10 open
14 laparoscopic
Females:
Questionnaire evaluating
libido, orgasm, vaginal
lubrication, dyspareunia
and sexual satisfaction
Overall female sexual dysfunction
signiﬁcantly higher in the open
than laparoscopic groups (5/10 vs.
1/14 p ¼ 0.03)
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group for both men and women;
no difference measured for
urinary outcomes
Stamopoulos et al.9
May 2009
Greece
Level 2b
Prospective, non-randomised
Sexual Males:
38 open
18 laparoscopic
Signiﬁcant drop-out
with 34 and 12
patients completing
6 and 12 month
evaluations, respectively
Face to face interviews
Questionnaire based on
IIEF Patients questioned
pre-operatively and at 3,
6 and 12 months
No signiﬁcant difference in total
IIEF and domain scores pre-
operatively, at 3 or 6 months
No differences in rates of sexual
dysfunction at baseline or 3 months,
but trend in favour of laparoscopic
surgery at 6 months (p ¼ 0.076)
Other ﬁndings:
Pre-operative scores worse for
patients with T3/4 tumours than
T1/2 (total IIEF score p ¼ 0.001)
Pre-operative scores worse for patients
who later received chemotherapy or
radiotherapy (total IIEF p ¼ 0.035 and
p ¼ 0.001 respectively)
Pre-operative, 3 and 6 month sexual
desire scores better for patients receiving
anterior resection than abdominoperineal
excision (p ¼ 0.004, 0.017, 0.061
respectively)
This study considered sexual
function in men. It was prospective,
and attempted to investigate changes
in sexual function with time from
surgery. Patients were non-
randomised, and the open group was
over twice the size of the
laparoscopic; there were no
signiﬁcant differences between the
groups in type of resection, tumour
stage or chemoradiotherapy
Differences in baseline scores for all
of these variables, however, indicate
the desirability of randomisation in
such a study
Yang et al.10
Jan 2007
China
Level 2c
Prospective,
non-randomised
Quality
of life
103 open
125 laparoscopic
QLQ-C30 (quality of life
questionnaire-core30)
QLQ-C38 (quality of life
questionnaire colorectum38)
Paper questionnaires with
follow-up telephone call
Surveyed at 3e6 months,
12e18 months and 2e5 years
after surgery
Both groups showed increase in ‘sexual
enjoyment’ from second to third assessment
Signiﬁcant improvement in sexual function,
micturition problems and male sexual
problems in laparoscopic group from ﬁrst to
second assessment
Sexual function improved from second to
third assessment in open group
This study, which aimed to compare
quality of life outcomes between
laparoscopic and open rectal cancer
resection patients, included only
patients with anal sphincter
preservation after TME. In this
non-randomised study age,
gender, Dukes stage, level of
anastomosis and rate of
chemotherapy were comparable
between the two groups. The
QLQ-C30 questionnaire used in
this study does not speciﬁcally
assess urinary or sexual functions.
This study does not report its
response rate, although it asserts
that they were too low to draw
‘meaningful conclusions regarding
female sexual function’. The
relevant results are not tabulated
in this paper and no p values are
given, which severely limits their
validity
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REVIEW5. Search outcome
246 papers were found using the reported search. Using the
criteria outlined in a previous publication,1 only those papers
which directly quantiﬁed and compared the impact of laparoscopic
and open rectal surgery with respect to sexual and urinary function
were selected, which yielded a total of ﬁve papers.
6. Results
The results of the ﬁve papers representing the best evidence to
answer this clinical question are summarised in Table 1.
7. Discussion
The association of total mesorectal excision with post-operative
urinary and sexual dysfunction is well-recognised.2e4 In recent
years it has been established that laparoscopic surgery for rectal
cancer affords comparable oncological clearance and short-term
morbidity outcomes to open surgery.5 In this context, quality of
life outcomes assume greater importance and interest to both
patient and surgeon. This Best BET reveals a paucity of evidence
addressing the difference between laparoscopic and conventional
approaches for urogenital outcome following rectal cancer resec-
tion. Available evidence consists of two randomised controlled
trials, although in both patients had been randomised for the
purpose of a different trial; and three non-randomised trials, only
two of which included female subjects.
The best available evidence was gathered by Jayne et al. in
2005,6 in their study of patients previously randomised to receive
laparoscopic or open surgery in the Conventional versus Laparo-
scopic Assisted Surgery in Colorectal Cancer (CLASICC) trial. Given
that the technique and prevalence of laparoscopic surgery have
developed rapidly in subsequent years, this data is somewhat
dated. This was a questionnaire-based study, employing the Euro-
pean Organisation for Research and Treatment of Cancer’s QRQ-
CR38 questionnaire. It was designed retrospectively, but used
data collected pre-operatively during the CLASICC trial; patients
were also asked to complete QRQ-CR38 at several time points after
surgery. Data from this was supplemented with results of ques-
tionnaires more speciﬁc for urinary and sexual symptoms, collected
at one post-operative time-point only: the International Prostatic
Symptom Score (IPSS), the International Index of Erectile Function
(IIEF) and the Female Sexual Function Index (FSFI). This study was
limited by small numbers of sexually active female participants;
however, it showed no difference between the laparoscopic and
conventional groups for urinary function or sexual function in
women. It reported a trend towards worse sexual outcome for the
men treated with a laparoscopic approach, using IIEF, however this
was not supported by the results of sexual variables from QRQ-
CR38.
An earlier paper by Quah et al.7 similarly involved random-
isation between laparoscopic and open approaches, but not for the
explicit purpose of looking at functional outcomes. This data was
collected retrospectively, at least one year after surgery, and
patients were asked to rate their urogenital function pre-
operatively as well as post-operatively, by means of question-
naires including IIEF and a derivative of IPSS. It should be noted that
at the time of data-collection only 65% of the originally randomised
patients were alive, of whom 72% responded to the postal ques-
tionnaire. This study reported signiﬁcantly worse sexual function in
men undergoing a laparoscopic rectal resection compared to an
open procedure, however the validity of this conclusion is limited
by the small sample size (n ¼ 17, n ¼ 22, respectively). Again, there
were no signiﬁcant differences between the two groups for urinaryfunction or sexual function in women. In common with the Jayne
study, this study was performed in the early part of the laparo-
scopic era and given the technique and prevalence of laparoscopic
surgery have since developed rapidly, it could be argued that these
results are not necessarily applicable to current practice.
With respect to non-randomised studies, Asoglu et al.8 per-
formed a retrospective analysis of 63 Turkish patients undergoing
laparoscopic or open rectal cancer resection. The patients were not
randomised however the demographic, operative and histological
data were not signiﬁcantly different between the two groups. As
well as questionnaire data, Asoglu et al. also incorporated objective
measures of urinary function: post-residual urine volume and urine
ﬂowmetry.8 They showed no difference either subjectively or
objectively in urinary function between laparoscopic and open
groups, and signiﬁcantly better sexual function outcomes in the
laparoscopic compared to open groups for both men and women.
Although 92% of females in this study were sexually active pre-
operatively (a much larger proportion than in the other studies)
the numbers on which to draw conclusions about female sexual
function remained small (with only 10 open and 14 laparoscopic).
Stamopoulos et al. undertook a prospective non-randomised
study of 56 patients undergoing open or laparoscopic rectal
resections for cancer,9 which considered only sexual function in
men. This study attempted to illustrate changes in sexual function
over time, by asking patients to complete IIEF at baseline and 3, 6
and 12 months after surgery. No difference was reported between
the two groups, apart from a trend towards better improvement in
sexual function at 6 months in the laparoscopic group. This study
had a number of ﬂaws; most importantly, there was a high drop-
out rate, with only 12 patients completing surveys at 12 months.
In addition, the authors did report signiﬁcant differences in
baseline sexual function scores as well as non-signiﬁcant differ-
ences between their two unequally-sized groups in terms of type
of resection, tumour stage and incidence of chemoradiotherapy.
This illustrates the potential bias of not randomising for such
variables.
Yang et al. included some sexual and urinary outcomes in their
study to assess differences in quality of life outcomes following
laparoscopic total mesorectal excision in comparison to open
surgery.10 This study, which excluded patients with stomas,
compared a group of 125 undergoing laparoscopic resections with
103 open. Again, the groups were non-randomised, with patients
choosing which approach they would prefer, but had comparable
clinical and demographic characteristics. The QRQ-CR38 and QRQ-
CR3 quality of life questionnaires were completed at several time
points after surgery. This major ﬂaw of this paper was a failure to
tabulate results or provide p values, however the authors stated
signiﬁcant improvement in sexual function, micturition problems
and male sexual problems in the laparoscopic group from ﬁrst to
second assessment, which was not reported in the open group.
8. Clinical bottom line
There is no evidence to suggest that the laparoscopic approach
makes any difference to post-operative urinary function. The data
relating to sexual function in men is contradictory, and as none of
the studies available have generated high level evidence, further
trials are required to clarify whether laparoscopic approach confers
an advantage or disadvantage in terms of sexual function for men
post-operatively. With respect to sexual function in women, the
available data is too scarce to determine whether laparoscopy is
superior to open surgery.
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